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DETAILED ACTION 

1. The cancellation of claims 16-41 in Paper filed 7/13/05 is acknowledged. 

Claim Rejections - 35 USC §112 

2. New claims 43 and 45 rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the 
time the application was filed, had possession of the claimed invention. 

In new claim 43, lines 5-6 and new claim 45, lines 4-5, a limitation "said 
insulating material surrounding said semiconductor nanotube within said 
passage" is not supported by the original disclosure. For example, Applicant's 
Fig. 10B shows an insulating material 40 disposed on a side of a semiconductor 
nanotube 43, but not disposed surrounding the semiconductor nanotube 43 
within the passage as claimed. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351 (a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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4. Claims 1,5-8, 12-15 and 42-45 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Roesner et al (US. 2003/0132461). 

Regarding claims 1, 5 and 42, Roesner (Figs. 1B-1C) discloses a vertical 
semiconductor device structure, comprising: a substrate 101 defining a 
substantially horizontal plane; a gate electrode 104 (center 104) projecting 
vertically from the substrate 101 and including a vertical sidewall; a spacer 104 
(left 104) flanking the vertical sidewall; a semiconducting nanotube 108 of carbon 
atoms (par. [0070]) positioned between the vertical sidewall and the spacer 104 
(left 104) and extending between opposite first and second ends with a 
substantially vertical orientation; a gate dielectric 109 disposed on the vertical 
sidewall between the nanotube 108 and the gate electrode 104 (center 104); a 
source 102 electrically coupled with the first end of the nanotube 108; and a drain 
110 electrically coupled with the second end of the nanotube 108. 

Regarding claims 6-8, Roesner's Fig. 1C further discloses that the spacer 
104 (left 104) is separated from the vertical sidewall by a passage 106 (not 
labeled in Fig. 1C, see Fig. 1B), the passage 106 has horizontal dimensions 
appropriate for the growth of the semiconducting nanotube 108 and a vertical 
dimension greater than or equal to a vertical height of the vertical sidewall of the 
gate electrode 104 (center 104), and the passage has a rectangular cross- 
sectional profile when viewed in a vertical direction. 

Regarding claims 12-15, Roesner's Fig. 1C further discloses a plurality of 
semiconducting nanotubes positioned horizontally between the gate electrode 
and the spacer, each of the plurality of nanotubes extending vertically in the 
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passage 106 between opposite first and second ends, wherein space within the 
passage 106 not occupied by the plurality of semiconducting nanotubes 108 is 
filled by an insulating material 109. 

Regarding claims 43-45, Roesner's Fig. 1C also discloses that the spacer 
104 (left 104) is separated from the substrate 101 by a gap and the spacer 104 is 
separated from the sidewall by a passage 106 communicating with the gap, the 
semiconducting nanotube 108 being positioned in the passage 106, and further 
comprising: an insulating material 109/103 filling the gap and the passage, the 
insulating material 109/103 surrounding the semiconducting nanotube 108 within 
the passage 106. 

5. Claims 1, 5-8, 12-15 and 42-45 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Dubin et al (US. 2005/0167755). 

Regarding claims 1, 5 and 42, Dubin (Figs. 5A-5F) discloses a vertical 
semiconductor device structure, comprising: a substrate 210/212 defining a 
substantially horizontal plane; a gate electrode 202 projecting vertically from the 
substrate and including a vertical sidewall; a spacer 215 (left 215) flanking the 
vertical sidewall; a semiconducting nanotube 250 of carbon atoms (par. [0045]) 
positioned between the vertical sidewall and the spacer 215 and extending 
between opposite first and second ends with a substantially vertical orientation; a 
gate dielectric 215 (right 215) disposed on the vertical sidewall between the 
nanotube 250 and the gate electrode 202; a source/drain 222/240 electrically 
coupled with the first end of the nanotube 250; and a source/drain 224 electrically 
coupled with the second end of the nanotube 250. 
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Regarding claims 6-8, Dubin further discloses that the spacer 215 (left 
215) is separated from the vertical sidewall by a passage (Fig. 5C), the passage 
has horizontal dimensions appropriate for the growth of the nanotube 250 and 
vertical dimension greater than or equal to a vertical height of the vertical 
sidewall of the gate electrode 202, and the passage has a rectangular cross- 
sectional profile when viewed in a vertical direction (also see Fig. 5C). 

Regarding claims 12-15, Dubin (Fig. 5E) further discloses a plurality of 
nanotubes 250 positioned horizontally between the gate electrode and the 
spacer, each of the nanotubes extending vertically in the passage between 
opposite first and second ends, and wherein space within the passage not 
occupied by the nanotubes is filled by an insulating material 215. 

Regarding claims 43-45, Dubin (Fig. 5E) also discloses that the spacer 
215 is separated from the substrate by a gap and the spacer 215 is separated 
from the sidewall by a passage communicating with the gap, the nanotube 250 
being positioned in the passage, and further comprising: an insulating material 
215/214 filing the gap and the passage, the insulating material 215/214 
surrounding the nanotube 250 within the passage. 

Claim Rejections - 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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7. Claims 2-4 and 9-1 1 are rejected under 35 U.S.C. 102(e) as anticipated by 
or, in the alternative, under 35 U.S.C. 103(a) as obvious over Roesner et al (US. 
2003/0132461). 

Regarding claims 2-3 and 9, Roesner's Fig. 1C further discloses that the 
source 102 is composed of a catalyst material of cobalt or iron (par. [0056]) 
effective for synthesizing the nanotube 108 and positioned on the substrate 101 
in vertical alignment with the passage 106, and the drain 110 comprises a 
catalyst material of cobalt or nickel (par. [0076]) effective for synthesizing the 
nanotube 108. 

As to the grounds of rejection under section 103(a), the method of 
depositing the conductive layers selected from chemical vapor deposition, is an 
intermediate process step that does not affect the structure of the final device. 
Therefore, the process limitations (formed by a chemical vapor deposition) 
recited in a "product by process" claim would not carry patentable weight in a 
claim drawn to structure because distinct structure is not necessarily produced. 
In re Thorpe . 227 USPQ 964 (Fed. Cir. 1985). 

Regarding claims 4 and 10-11, Roesner's Fig. 1C also discloses that the 
spacer 104 (left 104) is vertically spaced relative to the substrate 101 to define a 
gap, and the gap is filled by an insulating material 103. 

As to the grounds of rejection under section 103(a), the method of 
depositing the conductive layers selected from chemical vapor deposition or the 
gap being filled by an insulating material after..., is an intermediate process step 
that does not affect the structure of the final device. Therefore, the process 
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limitations recited in a "product by process" claim would not carry patentable 

weight in a claim drawn to structure because distinct structure is not necessarily 

produced. In re Thorpe , 227 USPQ 964 (Fed. Cir. 1985). 

8. Claims 2-4 and 9-1 1 are rejected under 35 U.S.C. 102(e) as anticipated by 

or, in the alternative, under 35 U.S.C. 103(a) as obvious over Dubin et al (US. 

2005/0167755). 

Regarding claims 2-3 and 9, Dubin (Fig. 5C) further discloses that the 
source/drain 222/240 is composed of a catalyst material (par. [0059]) effective for 
synthesizing the nanotube 250 and positioned on the substrate in vertical 
alignment with the passage. 

As to the grounds of rejection under section 103(a), the method of 
depositing the conductive layers selected from chemical vapor deposition, is an 
intermediate process step that does not affect the structure of the final device. 
Therefore, the process limitations (formed by a chemical vapor deposition) 
recited in a "product by process" claim would not carry patentable weight in a 
claim drawn to structure because distinct structure is not necessarily produced. 
In re Thorpe . 227 USPQ 964 (Fed. Cir. 1985). 

Regarding claims 4 and 10-11, Dubin (Fig. 5C) further discloses that the 
spacer 215 (left 215) is vertically spaced relative to the substrate to define a gap, 
and the gap is filled by an insulating material 214. 

As to the grounds of rejection under section 103(a), the method of 
depositing the conductive layers selected from chemical vapor deposition or the 
gap being filled by an insulating material after..., is an intermediate process step 
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that does not affect the structure of the final device. Therefore, the process 
limitations recited in a "product by process" claim would not carry patentable 
weight in a claim drawn to structure because distinct structure is not necessarily 
produced. In re Thorpe , 227 USPQ 964 (Fed. Cir. 1985). 
9. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Phat X. Cao whose telephone number is 571- 
272-1703. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Wael Fahmy can be reached on 571-272-1705. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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August 19, 2005 
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